Purpose: This study sought to determine the state of quantitative EEG (QEEG) use in Canada, as QEEG may provide a partial solution to the issue of escalating EEG demand against insufficient health care resources. Methods: A 10-item survey questionnaire was administered to participants at the annual meeting of the Canadian Association of Electroneurophysiology Technologists, which was held in parallel with the annual meeting of the Canadian Neurological Sciences Federation. Results: At least 70% of the Canadian population has QEEG access through academic medical institutions with applicability to adults and children. QEEG was clinically used 50% in real-time and 50% retrospectively in the critical care and epilepsy monitoring units for long-term monitoring and automated seizure detection. QEEG trend use, montage use, and duration were variable. Conclusion: To cope with insufficient health care resources, QEEG is in surprisingly frequent clinical use across Canada. There is no consensus on optimal QEEG trends and montages. The relative ubiquity of QEEG affords an excellent opportunity for research as increasing EEG demand outpaces dwindling health care resources into the foreseeable future.
Introduction
Around the time that thrombolysis started changing the face of stroke management, digitization began a similarly profound revolution in the field of electroencephalography (EEG). Capitalizing on information technology, pen and paper rapidly became obsolete. Today, digitization has kindled an ongoing EEG renaissance in which large amounts of data can be produced to meet burgeoning demand to diagnose previously unrecognized but potentially reversible conditions, such as nonconvlusive status epilepticus, with impacts on both morbidity and mortality [1] . Unfortunately, this clinical resurgence has often gone unmatched with insufficient resources in many health care settings and critical shortages of manpower (e.g. epileptologists, technologists) and equipment (e.g. servers, data storage) as a result [2] .
Quantitative EEG (QEEG) may provide a partial solution to this critical needs gap by compressing hours of time onto a single EEG review screen to display certain EEG components as trends (e.g. power, amplitude, rhythmicity, continuity) [3] [4] [5] [6] . In health care systems with limited resources, QEEG has been touted as a means to provide some information, albeit imperfectly, where no information would otherwise be available [3] [4] [5] [6] . Given the enduring challenges facing EEG and epilepsy care in Canada, we sought to determine the current state of everyday QEEG use through a national EEG technologist survey.
Methods
This study was approved by the University of Manitoba Research Ethics Board. The survey was designed by a boardcertified epileptologist (M.C.N.) and EEG technologist (K.G.) as a 10-item questionnaire in the form of multiple choice, yes/no, and fillin-the-blank responses (Appendix A in Supplementary material). The survey was designed to collect observations from EEG technologists on the use of QEEG at their respective institutions. QEEG trend and montage response options represent standard settings available in Natus and Persyst software. The survey was provided to participants at the 2016 meeting of the Canadian Association of Electroneurophysiology Technologists (CAET), which was held in parallel with the 2016 meeting of the Canadian Neurological Sciences Federation in Quebec City, Canada. All surveys were in English only. Participation was voluntary and confidential. The survey was approved for administration by the President of the CAET. Completed surveys were collected at the end of the meeting.
Results
A total of 14 of 22 possible participants from 12 institutions completed the survey, yielding a participant response rate of 63%. Geographically, responders represented 6 of 10 Canadian provinces with 73% of the national population [7] . The majority of responders were from tertiary academic medical institutions (9/12, 75%) primarily serving adult (11/12, 92%) rather than pediatric (6/12, 50%) populations (Table 1) . Only participants from academic institutions reported that their respective sites used QEEG, which represented 5 of 10 Canadian provinces with 70% of the national population (Table 1 ) [7] . Most institutions used Natus or Persyst software. Institutions generated QEEG either real-time (50%) or retrospectively (50%) in the critical care and epilepsy monitoring units for the purposes of long-term monitoring and automated seizure detection (Table 2 ). Most institutions focused on spectrographic, seizure detection, and artifact detection trends (Table 2) . However, the total QEEG duration and favored montage to display trends were variable ( Table 2 ). Data on preferred QEEG timebase setting was provided only by one institution at a setting of 15 minutes per page.
Discussion
This first-ever national survey on everyday QEEG use demonstrates that at least 70% of the Canadian population has QEEG access through academic medical institutions with ready applicability to both adults and children. Rather than a primary research tool, QEEG has found many clinical indications despite being presently adjunctive to, and unable to replace, conventional EEG (CEEG) interpretation [5] . Relative widespread clinical use supports the notion that many Canadian institutions are attempting to cope with insufficient resources in the face of escalating demand by turning to QEEG for automated seizure detection of prolonged recordings from patients in the critical care and epilepsy monitoring units.
QEEG can potentially reduce data volume by compressing hours of time onto a single screen to increase review speed and focus on segments of interest [3] [4] [5] [6] . QEEG can also reduce data by selectively displaying a number of EEG channels; for example, by focusing only on one hemisphere. QEEG can further identify slow background changes or temporal evolution of seizure burden which may be difficult to appreciate on CEEG [3] [4] [5] [6] . However, QEEG remains an evolving adjunctive modality to CEEG with imperfect sensitivity and specificity [3] [4] [5] [6] . Suboptimal sensitivity translates into often missing brief, focal, low amplitude, and low frequency seizures [3] [4] [5] [6] . Suboptimal specificity translates into unnecessary exposure to medications for electrographic events overdiagnosed as seizures [3] [4] [5] [6] .
In addition to the limitations of QEEG, this study is also subject to the inherent limitations of any survey. For example, the sample size is small but the response rate is high. Participants may not have wanted to answer survey questions candidly. This survey reported observations from EEG technologists who work closely with epileptologists rather than from the epileptologists themselves. However, EEG technologists work with many different health care professionals in addition to epileptologists, and they can offer valuable insights into the actual day-to-day use of QEEG (or lack thereof) by a wide variety of users and user types at a particular institution.
Because this survey was intended as a broad cross-sectional QEEG snapshot rather than a comprehensive assessment of QEEG methodology, the specific way by which QEEG is incorporated into usual workflow patterns at Canadian institutions remains unknown. Nevertheless, this study is unique as the first known nation-wide survey on QEEG use from a practical everyday "frontlines" perspective. Data gathered from this survey can hopefully guide future studies examining QEEG specifics from more institutions. 
